Objectives. This paper explores, from the patients' perspective, the likely impact of the Australian after-hours house-call (AHHC) medical services on emergency department (ED) presentations. This has become imperative given the significant cost difference between patient presentations to either the AHHC or ED and their practical implications for health care funding. Design, setting and participants. A cross-sectional, self-reported survey of all 10 838 patients in Australia known to have patronized AHHC services over the last week of January 2016. Main outcome measure. The study used a validated, self-completion questionnaire, dispatched through a mixture of online and postal methods. Results. A total of 1228 questionnaires were returned, of which 1211 included all relevant sections of the survey (11.2% response rate). Four hundred and eighty-six patients (40.1%) indicated that they would have gone to the ED on the same day or night of their illness had the AHHC not been available, with the elderly (≥65) and children (<16) accounting for nearly two-thirds of these (64.6%). Following their AHHC consultations, 103 (8.5%) patients eventually attended the ED, meaning that the service prevented 383 patients from attending the ED, a decrease of 78.8%. Stratification based on location showed that this impact was seen across all states and territories in Australia where AHHC services exist, ranging from a reduction of 73.9% in Western Australia to 85.0% in Tasmania. Similarly, the impact cuts across all patient demographics, including age ranges, gender and social divides. Conclusions. Based on our respondents' reports, AHHC services appear to be associated with a reduction in ED visits in Australia, with the impact cutting across all regions and patient demographics.
Introduction
Recent news publications in Australia have argued that improved access to after-hours primary care helps us to reduce the pressure on hospital emergency departments (EDs) (1, 2) . These same sources claim that low-acuity ED presentations in Australia have grown little (only 1.4% per annum) over 4 years to 2016, and attributed this limited growth to the concomitant rise in after-hours house-call (AHHC) services. On its part, AHHCs in Australia have reportedly grown rapidly over recent years (1) (2) (3) , and, with an annual growth rate of 12%, represent the fastest-growing primary care service in the country (1) . AHHC services attended to some 1.51 million patients in 2013 alone, representing nearly38% of all 'urgent' afterhours presentations (EDs accounted for almost all other urgent presentations) (4) . This paper explores the likely impact of AHHC on Australian ED presentations from the point of view of patient intention. Almost all the other studies published to date on this subject have relied on data directly obtained from EDs (5-9). The problem with this approach is that the validity of the results depends on the imputation that any decrease (or increase) in ED presentations observed is 'causally' related to the existence or otherwise of an after-hours service during the time of the survey. While this might be true in some cases, it is also likely that other factors might influence changes in ED presentation numbers and that these factors might not have been properly accounted for in the analyses. As identified by a study looking at a 10-year trend in ED presentations (10) , such factors might include increasing population, an increasing proportion of elderly persons as a result of increased longevity, as well as the availability or otherwise of General Practices (GPs) in different areas.
Furthermore, exploration of patients' beliefs and intentions regarding their likelihood of utilizing ED or other services in the absence of AHHCs (before they actually present to the ED) provides an alternative perspective from which to understand the impact of these services on the broader health system. This approach is supported by the findings of a Dutch study (5) , which concluded that GPs, along with ambulances, are best placed to optimize ED usage by identifying patients who really need to utilize ED services.
Studies have reported mixed findings on the impact of after-hours medical services on ED presentations. One Australian investigation reported a reduction in low-acuity presentations (LAPs) (6), while another concluded that after-hours GP services had no impact at all (7). Overseas, multiple studies (8, 11, 12) seem to support a reduction in ED presentations, although British studies reported either an increase in such presentations (9) or no changes at all (13) .
Given the substantial difference in the cost to the Australian government between a patient with an LAP attending ED (range AU$400-500) and being seen by an AHHC service (AU$127-150) (14) , it is important to understand the potential impact that the availability of effective AHHC services has on ED presentations. This study, therefore, aims to deepen this understanding. The findings should be useful to policy makers and managers in AHHC and health care more generally, in relation to prioritization of human and material resources. Its findings will also add to the growing literature of after-hours care and home visits globally, and will be of value to various countries known to be interested in the establishment and/or organization of similar services (4).
Methods

Setting and participants
The study participants comprised all patients known to have patronized an AHHC service in Australia over the 1-week period from 25 to 31 January 2016. Patients in aged care facilities were excluded because of the complexities associated with decision-making in relation to alternative care strategies in this setting. In the case of children or people with disabilities who were unable to respond on their own behalf, questionnaires were completed by the parents, guardians or other responsible adults in the households who either witnessed the consultations or were able to confer with the primary patients seen. Where more than one person was seen on the same day or on multiple occasions within the 1-week period under survey, our survey focused on the 'main' patient attended to during the main consultation(s).
It is worth noting that, in Australia, some GPs and co-operatives also provide after-hours office-based and home-visiting services, while some telephone triage and web-based services are available as well (15) . Most patients have their own GPs, but are not restricted to them (be it in or after hours) and can access any of the aforementioned services as needed. It should also be noted that while most AHHC service providers only provide home-visits, a number of them also offer office-based services. This study, however, is focused only on the provision of home-visits by dedicated AHHC services.
Call centre staff of all AHHC service providers in Australia are trained to triage the patients who call to request a home visit, and in cases where symptoms suggest a severe acute illness, patients are advised to call an ambulance or go directly to a hospital ED. These mechanisms suggest that our findings will be focussed on patients with relatively low-acuity problems.
Questionnaire design, dispatch and follow-up
We designed a self-completed, cross-sectional survey that relied on a validated 15-question tool (Supplementary Data S1) to collect data for multiple studies concerning AHHC patients. The validation of the questionnaire involved piloting with 20 patients who required a doctor's visit out-of-hours (prior to the survey), but were attended to by their own regular GPs. Comments from them were considered alongside views from experts and colleagues of the researchers to modify and produce the final four-paged tool. This study is based on the data from Questions 5 and 6 of the questionnaire, which focused on participants' beliefs about what action they would have taken had an AHHC service not been available, as well as whether they subsequently attended an ED despite the benefit of an AHHC.
A combination of postal and online electronic (e-mailed) questionnaires was utilized in order to reach patients who had no access to electronic documents. The mode of delivery for each participant was determined by the AHHC companies, who also handled the despatch of the questionnaires directly, without the involvement of the researchers. This approach was utilized in order to maintain the confidentiality of the patients and protect their personal data. The questionnaire despatch was done either directly (as in the case of the online questionnaires, where the questionnaires were delivered as links contained in e-mails sent to the patients) or in conjunction with the Griffith University Printing Service for the postal versions (for the printing, packaging, confidential addressing and posting of the relevant documents without the involvement of the research team). The AHHC companies included cover notes as they deemed necessary, in addition to cover letters from the researchers, which were attached to the questionnaires.
Electronic forms were returned by e-mail, while the postal questionnaires were returned through enclosed, postage-paid, return envelopes. Overall, a total of 10 838 patients (3817 online and 7021 by post) were invited to participate in the study.
We did not utilize follow-up reminders for two reasons. First, because the AHHC services were ongoing, some of the respondents were likely to have reused the service by the time reminders were sent, which might have influenced responses. Second, given that time would have elapsed between the initial use of the AHHC and the time the reminders reach the respondents, recall bias might have occurred, which might have significantly affected data quality (16) . On the other hand, the absence of reminders might have reduced response rates and threatened generalizability. For this reason, we estimated the required sample size in advance.
Sample size estimation
To calculate the minimum number of responses required to estimate the outcome of this study, an estimation was done based on a projected 50% impact of AHHC on ED utilization. With a population size of 10 838 and allowing for an error margin of 5% with a 95% confidence interval, we estimated that the minimum required number of responses was 371.
Statistical analysis
All analysis was performed using SPSS version 22.0. The survey first identified patients who believed that they would have attended EDs had the AHHC not been available to them. We then considered those who subsequently attended an ED after the visit from an AHHC doctor. We also stratified according to location (states and territories in which the patients were seen) and patient demographics.
Results
Basic response characteristics
A total of 1228 of the 10 838 (586/3817 online and 642/7021 postal) questionnaires were returned and 1211 completed the relevant sections for this paper, giving an 11.2% response rate. The basic characteristics of the respondents are summarized in Table 1 . Stratifying these findings according to states (Table 3 ) reveals similar reductions across the country, with a range from 73.9% in Western Australia to 85.0% in Tasmania. When stratified by patient demographics (Table 4) , we found a reduction in likely ED visits across all variables (range 76.9%-78.9%), including age, gender, pension status, marital status, employment status and income. We also observed similar reductions irrespective of whether the respondents were students or not, or if they lived with children or not.
Alternatives to AHHC and ED follow-up after AHHC consultations
Discussions, Conclusions and Recommendations
We find it interesting that 103 of the total respondents reported actually attending an ED following an AHHC visit compared to the 486 who had planned to do so had they not been attended to by the AHHC services. This represents a net drop of 383 patients or nearly 80% of the total number who believed that they would have gone to the ED had the AHHC not been available (Table 2 ). This would appear to indicate that the AHHC services have a significant net reductive effect on ED presentations. It should be noted that the 103 might include some patients that had not planned to attend the ED ab initio (possibly because they might not have known how sick they were but were referred there by the visiting doctors) and so would not have been part of the initial 383. Our study did not aim to find out how many in this original group of 383 who intended to attend the ED that ended up going there. Rather, we focused on the number who ended up visiting the ED versus the overall number who believed that they would have gone there had the AHHC service not been available, in order to generate the net impact of the AHHC services. It should therefore be kept in mind that, potentially, the net number might have been an increase had the AHHC services added more to the original number that would have gone to the ED without their intervention, as was the case with a British study published in 2010 (9) . In financial terms (projected from available data from recent publications) (2, 14) , these 383 patients would cost the Australian Government an estimated AU$168 520 per week (AU$440 per patient) had all these patients been seen in the ED, as against the estimated AU$49 790 (AU$130 per patient) it costs for them to be seen by the AHHC. Based on projections from this survey, this leaves a net saving of AU$118 730 per week for the government (or about AU$6 173 960 over a 52-week year). Policy makers with access to the ED and AHHC actual figures can make the relevant extrapolations from these findings.
The proportion of patients (40.1%) that indicated in our study that they would have gone to the ED had the AHHC service not been available to them is very similar to the 43% reported in a Dutch study (5) that would normally self-refer to the ED had there been no out-of-hours services available to them. It is also nearly identical to a report from one of the leading AHHC services in Australia that 40% of their patients stated that ED would have been their only other alternative if the AHHC was not there (1) . A recently published Australian paper, citing a secondary source, also stated that about 39% of 440 adults surveyed would have gone to an ED if they had no option of a home visit after-hours doctor, again bringing our finding in line with information in the existing literature. Unfortunately, none of these cited publications went further to find out how many of their respondents eventually ended up attending ED after a confirmed AHHC visit. Our work is the first to explore this.
Among related studies with different survey methods, a 2010 retrospective study of ED presentations to a hospital in Wagga Wagga, Australia, also reported a decline in ED presentations following the advent of after-hours, office-based primary care services (6) . However, the magnitude of the reduction reported in Wagga Wagga was only 8.2%. Our findings align more closely with those of a Canadian Study that found a 40% reduction in ED attendance using a methodology based also on counting ED presentations (8) . In contrast, another Australian study published in 2004 reported no change in LAP presentations to a Perth ED (7), as did a 2004 survey carried out in Sheffield, UK (12) . Our findings are also at variance with another British study that reported an increase in ED presentations following changes in local after-hours services (9) .
The foregoing comparisons should all be treated with caution, though, as the study methodologies were all different from ours and focused on the provision of office-based after-hours services rather than home-visits. One might expect that home-visit services would have a greater impact (as found in our study), because, if patients are required to travel from their homes anyway, despite feeling unwell, they might choose to present directly to the ED rather than an officebased service that might be perceived as offering less comprehensive Northern territory excluded as the AHHC service was not operational there as at the time of the survey. Table 2 . Patient-reported alternatives to medical care had the after-hours house-call services not been available to them care. In contrast, the opportunity to be assessed at home, without the need to travel might, represent a more attractive alternative to an ED presentation. In addition, the fact that Australian AHHC services are available to patients without charge under the country's universal health insurance system (Medicare) might make them more attractive than services in countries where fees are levied, also, potentially explaining the higher rate of reduction in our study. Another finding from our study, which might underline the importance of the impact of AHHC on ED presentations, is that nearly two-in-three (64.6%) of the participants who believed that they would have gone to the ED had the AHHC service not been available were from the age groups of 'under 16' (29.2%) and '65 and older' (35.4%). As shown in Table 4 , these numbers were reduced by 85.5% and 75.4%, respectively, following AHHC attendances. It has been claimed that these age groups represent the 'vulnerable' with respect to accessing after-hours medical services (17) and are generally more likely to rely on AHHC more than other age groups, according to Medicare claims data (1). Our raw data, summarized in Table 1 , also support this claim, as we found that more than half (57.2%) of the total patients seen by AHHC services were in these same age groups of 'under 16' (30.7%) or '65 and older' (26.5%), despite these groups constituting only about one-third of the general Australian population (19.1% for the 'under 14s' and 14.9% for the 'over 65s') (18) .
Conclusions
Based on the beliefs of participants in our study about their likely alternative behaviours, the availability of AHHC appears to have been associated with an almost 80% reduction in the number of patients who would have presented to an ED, potentially translating to significant financial benefits to the Australian public purse. This effect was observed across all demographics and all states and territories of Australia. Patients under 16 and over 65 were the biggest users of the AHHC and were most likely to have attended EDs had the service not been available.
Study limitations
Our methodology did not enable identification of the types or acuity of the conditions for which participants sought assistance from The italic values signify the "%" of the corresponding numbers shown with respect to their respective totals. a Groups available from https://www.ato.gov.au/rates/individual-income-tax-rates/ (accessed on 7 May 2016).
AHHC services. However, as already pointed out in the main text, since all of the AHHC service providers undertake telephone triage to decide whether immediate ambulance attendance is required prior to agreeing to send an AHHC physician, it is likely that the majority of conditions to which our results relate were of low acuity. Another potential limitation is the fact that the study was carried out over a single 1-week period. For this reason, seasonal variations in types and volumes of illnesses might influence the generalizability of our study. Also, we relied on respondents' beliefs about their likelihood of having attended an ED had the AHHC service not been available. This may not directly translate to them actually doing so, but we have no reason not to believe them, and, as such, do not expect this to result in any systematic bias in our findings. Finally, the response rate for the study was relatively low and, as explained in the Methods section, we did not undertake aggressive follow-up in order to avoid distortion of the data. In any case, given that the number of responses exceeded the estimated sample size, this potential limitation is likely to have been of limited effect. In addition, our finding on the number of patients that might have gone to the ED had the AHHC not been available is consistent with similar reports regarding the intentions of patients in similar studies (1, 19) , suggesting that the effect of any non-response bias is negligent.
Recommendations
• Recommendations for clinical practice Ŋ Given our finding that the provision of AHHC services across all of Australia may be associated with substantial reductions in presentations to EDs, arguably linked to reductions in cost, we recommend that state, territory and the federal governments investigate approaches to broaden and improve the efficiency of the services across the country.
• Recommendations for future research Ŋ Future studies should aim to address the limitations cited above, particularly in relation to the types and acuity of the conditions managed by AHHC compared with EDs.
Supplementary material
Supplementary data are available at Family Practice online.
